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We, Ameeican CyiiUAMiD Compaot a 

^^Zi^T^'S"^^^^ of America, of 
NeJ^^.^° n^.'^'f'o^^'' 20, State of 
Wew lork United States of America do 
hereby declare the invention. f^wWoh we 

u^^MiTf^'""^ catalytic appara- 

tus of the type employable with an irSttl 
combust,on engine for orfdizing 101^10^7^^ 

bSrek^t^rr •^^"^^'^-^ — 

relates to a catalytic converter and mote 
prefembly a catalytic converter whiTfe 

enSe as^^"* ''^ T ^^^^P^^' eombiMtion 

hvii!?-!o^'"^i combustion of 

and the like m mtemal combtistion en<Tnes 
contam matures of carbon monoxf^^ 
^noT^s hydrocarbons, both saturated and^ 
nte ,J^™*'°^''^ """^'^ constituents. 

]to addition to the known hazards resulting 
nf . '"'^^^t'r of combustion exha^ 
gases of liydrocarbon fuels, such gases havr 

fied'^X'I''^'^"^* been idS 

ned with smog formation and, to a lesser 
extent, ^th various forms of ckncer 

Ihus It IS known that exhaust gases from 
automob.les, particularly olefin and nitr^ 
oxidc^Mnponents. have been demonstrated 



to be a primary cause of " photochemuMl 
Sr. ^"^^ populated metropolitan 
centers. Smog, as the term is goneraUy em- 
vSi J ^"^y ^ndei^od to rX^tTa 
vanety of phenomena which are related to the 
mteractioa of nitrogen oxides. hydwcswW 
and sunhght. These include i f^K^ 
^gh oxidant concentration in the at^h^ 

3. * n ^ eoaeral, smog is deflnii 
more faUy m an article by W L 

lai^neenng Progress 53.406 (1957) 

The hazards and nuisance created bv 
hydrocarbon combustion exhaust gases bom 

ve^^L'^u'^i''^'"" ^'^•'^^ have? over tto 
yeare. resulted m a number of processes 
^talyste and apparatus whereby tCS 
J2^5 *'V\f°^'^*'°'^ of the hLnfJX 
obS ^ ^^'^ P""*"^ 

A relatively common device employed for 
^ttpnrpose has been what is Lmetimes 
r^rwd to ^ a "catalytic muflaer" which 
nwTOdly refers to a device which is to be 
S^rt«tedintothee.hau«tlineofantateri 
oombustioa engme m lieu of a muffler. This 
has bMn a particularly preferred ar«a of 
^Btovity m view of the fact that the cost of 

^Iwr** V^^^ by the cost of a «.n- 
ventional muffler normally employed, and 
by other obvious advantag^. Such d^viVs 

r^^mbustion engine and by the action of 
catalysts contamed therein, oxidize the 
exliaust gases so that the exit gases from th! 

''^"""'^ amounts TJkl 
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To our knowledge, none of these devices 
have in the past jrovcd cpucceasfol, probably 
because of a mimber of practical considera- 
tions. Among these might be included the 
6 development of significant back pressoies, 
tiie size, weight and cost of such devices, the 
comparative short activity life of catalysts 
employed and the difficulty of rediarging tiie 
device with fresh catalysts, the inability of 
10 many of these devices to witiistand the 
elevated temperatures obtained in tiie cata- 
lytic oxidation of exhaust gases, the difficulty 
in achieving uniform conditions in such 
devices undrar operating conditions and the 
15 difficulty in maintaining the catalyst bed 
under a constant pressure so as to prevent 
the formation of voids therein whereby the 
catalyst is rapidly and pcrematurely attrited 
and whereby catalyst is prematurely de- 
20 activated through the developmeot of hot 
spots in the catalyst bed. 

The present invention has for its principal 
object the providing of a catalytic muffler 
whereby uniform conditions are maintained 
25 both in the operation of the internal com- 
bustion engine and in the muffin itsdf by 
-virtue of its novel design. 

. It is a particular object of the present m- 
vention to provide such a catalytic muffler 
30 which is of simple construction, is easily 
adaptable to be positioned in the exhaust 
line of an internal combustion engine and 
may be readily recharged after deactivation 
of the catalyst contained therein. 
35 It is a further and particular object of the 
present invention to provide a catalytic 
muffler so constructed that losses in catalysts 
due to attrition are readily and automatically 
compensated for and whereby the presence of 
40 voids otherwise formed in a catalyst bed are 
automatically eliminated, thus avoiding 
excessive attrition and deactivation. 

It is a further and particular object of this 
invention to provide a catalytic muffler which, 
45 in the event that excessively high tempera- 
tures are achieved during its normal opera- 
tion, automatic means for permitting the 
ready exit of the unoxidized exhaust gases 
is provided. 

SO Further objects include providing a cata- 
lytic muffler which substantially eliminates 
pressure drop or results in a low pressure 
drop due to TT^iniTnum back pressure, and to 
provide a muffler device which cfEiects good 
66 noise elimination. 

It is a further object of this invention to 
provide a catalytic muffler whereby a near 
constant amount of air will be inducted and 
thus to maintain the temperature of the 
60 catalyst bed at an optimum level. 

It is a further object of this invention to 
provide a catalytic muffler whereby the 
exhaust gas is selectively cooled at high 
engine speeds and thereby to obtain more 
65 effective control of the temperature in the 



catalytic unit. It is a further object of thfe 
invention to provide a catalytic muffler in 
which the temperature of the catalytic unit 
will be maintained at a desirable level without 
the necessity of costiy automatic temperature 70 

controls. ' 

These objects, advantages and features ot 
the present invention will become more 
apparmtfirom tiie detailed description thereof 
set forth, whioih description is particularly in < o 
reference to the accompanying drawing of 
wiiich : — i 
Figure 1 is a longitudinal cross-sectional 
view of the catalytic converter contemplated _ 
by this invention ; °^ 

Figure 2 is a sectional view along the line 
2—2 of Figure 1 ; 
Figure 3 is an end view of converter oi 

Figure 1 ; . i qk 

Figure 4 is a longitudinal cross-sectional 85 
Tiew of another embodiment of a catalytic 
converter contemplated by lAis invention ; 
and 

Figure 6 is a longitudinal cross-sectional 
view of a still further embodiment of a 90 
catalytic converter contemplated by this 
invention. 



In accordance with the present invention, 
there is provided a catalytic muffler compris- 
ing a cylindrical or elliptical housing having 95 
an inlet end and an outlet end, said housing 
having centrally positioned therein a longi- 
tudinally extending cylindrical or elliptical 
tube, said tube being perforated intermediate 
its ends, a longitudinally extending cylin- 100 
drical or elliptical sleeve, said sleeve having a 
cross-section greater than that of said tube 
but leas than that of said housing, tiie area 
between said sleeve and tube defining a zone 
for a hydrocarbon combustion exhaust 105 
catalyst, the area between the outside surface 
of said sleeve and the inside surface of said 
housmg defining a space for catalytically 
oxidized exhaust gases to be carried to the 
outiet end of the housnig. 11<> 

The catalytic muffler of this invention is of 
a symmetaical design whereby uniform 
operating conditions axe maintained for 
both the internal combustion exhaust engine 
and in the catalytic muffler ..itself. While 116 
catalyst mufflers of this invention are des- 
cribed as behig cylindrical and as being of 
symmetrical design, it should be noted that 
the term cylindrical as employed herein also 
contemplates catalytic converters having 120 
elliptical configurations. In all of the con- 
verters of this invention the construction 
may further be described as being radial in 
that the catalyst bed extends outwardly firom 
the center of the device where the exhaust 125 
gases enter. It is essentially this radial 
arrangement from which uniform operation 
conditions, faster warm up tim^, and 
maximum flexibility of construction are 
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accomplished that comprise the essential 
elements of this invention. 

At the inlet end of the device, inside the 
cylmdncal housing aud surrounding the 
5 oent^Uy disposed cylindrical tube thiough 
which the exhaust, ga^es enter the catalytic 
Chamber, a catalyst, reservoir is provided 
wlueh may contain, for example, between 2 
and 10 per cent or more of the total volume of 

lO catalysts in the activity zone. Means are 
provided for maintaining a uniform and 
steady pressure on this catalyst reservoir a^ 
for example, a spring which means preferably 
have an external or exposed element whereby 

15 pressure on the reservoir may be periodically 
inOTeased as the catalyst attrits. This aspect 
' ot the pr^nt invention is particularly desir- 
able m that it permits a user, by compara- 
tively simple adjustment, to maintain the 

JO catalystl^dinhiscatalyticmufflerofuniform 
density and thereby prevents excessive 
attotaon and preventive deactivation of the 
catalyst. 

At the exit end of the catalytic muffler 
^ meajia are provided for closing the catalyst 
bed as, for example, a suitable plat*-lilie 
mem^r disposed about the central tube. 
M order to recharge the muffler, this plate- 
on r^® naember most be removed and so it may 
30 be connected to the outside end plate that 
this may be accomplished readily. Alterna- 
tively, such a plate-like member may be 
placed under pressure as for example by 
means of springs. 
35 A further important aspect of this inven- 
tion mvolves the employment of relief means 
whereby when the catalyst bed reaches a 
predetermined and undesirable intense heat, 
which if aUowed to continue would result in 
4U the ready deactivation and possible destruc- 
tjon of the catalyst contauxed therein as well 
as the container ; a cap or ofclier closing means 
positioned at the exit end of the centi-aUy 
positioned cylindrical tube is released, ne^- 
4d mittmg the combustion exhaust gases to 
flow dnrectly tln-ough the device %vithout 
benent of contact and oxidation by the 
catalyst bed. Such a means could involve a 
heat sensitive cap subject to meeting at a pre- 
W determmed temperature or, and preferably 
a cappmg means maintained in the closed 
position by a heat fusible element which 
when a predetermined heat is reached be- 
comes molten enabling the capping means to 
-55 be opened merely by the force of unoxidized 
exhaust gases contacting tlie same. 

RefeiTing to Figures 1, ?. and 3 of the 
drawings, m which a specific illustrative 
embodiment of this invention will be des- 
60 cnbed, it will be seen that a catalytic muffler 
A of a cylindrical configuration and a sym- 
metrical design is shown comprising a cylin- 
drical housing 1, prefei-ably of a high grade 
'65 heat resistant steel, though in general steels 
or metals, and preferably hght weight metals 



able to resist temperatures of up to 760" C 
may be employed. Said cylindrical housin^r 1 
has an inlet end plate 2 and an outlet end 
plate 3 and having extending at right angles 
from end plates 2 and 3 centiaUy positioned 70 
mlet and outlet tubes 4 and S respectively. 
Tubes 4 and 5, in general, provide a con- 
vement means for adapting the catalytic 
muffler of this invention mto an exhaust 
^tem of an mtemal combustion engine and 75 
for purposes of this description are of sub- 
stationaDy the same diameter. With respect 
to tube 4, it will be noted that this tube 
extends mto the housing 1 in a centrally dis- 
posed longitudinal plane tenninating a short 80 
distance from the inside surfe.ce 6 of exit end 
plate 3 and m the same plane as exit tube 5. 
This poition of tube 4 is comprised of a major 
perforated segment 7 which segment may be 
said to comprise a major and central portion 85 
of the internal segment of tube 4. 

The entrance end of tube 4 is designed in 
the form of a ventnri whereby the combustion 
exhaust gases are readily mixed with air or 
other oxidizmg gas to insure thenr complete 90 
oxidation. The venturi is composed of a 
centrally disposed tapered cone 8, the 
nanwed mner end 9 of which is positioned 
betv/een but spaced from the inside walls of 
a collar.hlce member 10, the end of which 95 
extends mward from narrowed end 9 but is 
spaced from the perforation 7 m the central 
portion of tube 4. An opening 11 in the upper 
surface of the external portion of tube 4 is the 
entrance for air wliich is drawn in by the 100 
raw combustion exhaust gases entering the 
external end of tube 4 from the exhaust Ime 
of the internal combustion engine. 

Positioned about the longitudinally extend- 
mg cylindrical tube 4 is a longitudmaUy 105 
^ctending perforated heat resistant metal 
sleeve 12 having a cross-section greater than 
^t of said cylmdrical tube 4 but less than 
that of the inside diameter of housing 1. In 
general, the diameter of sleeve 12 will be 110 
from about 1.6 to about 3 times the diameter 
of tube 4. Li this iDustrative embodiment 
It is about 2.5 times. The cylindrical sleeve 
12 has perforations 13 and is of a length sub- 
stantially equal to the length of the internaUy 115 
disposed portion of tube 4. Sleeve 12 may 
be welded to the inside surface of inlet 
entrance plate 2 or otherwise supported 
therein by suitably positioned lugs or the like. 
Positioned between the outer surface of 120 
longitudmally extendmg tube 4 and longi- 
tudmally extending sleeve 12 is the catalvst 
bed 14 contaming a suitable oxidizing 
catalyst 15. Such catalysts may be any of a 
number suitable for use for this puqDose as, 126 
for example, an iron oxide-chromium oxide 
catalyst prepared from 85 to 97 per cent of 
Fe.Og and 0.5 to about 15 per cent of 

Exit pipe 5 is prefei-ably joined to end 13a 
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Inspection of the data in Table I Bho^7s 
that when a catalytic converter of the type 
of i;igure 4 or 6 is employed, the percentage 
adr inducted into the exhaust gas stream drops 
5 from a maximum at low speeds to minimum 
at high speeds, whereas a converter without 
the conduit means causes increased amount 
^air to be inducted with increase in speed. 
Further, the results appearing in Table U 

10 demonstrate that the air inducted, expressed 
in cubic feet per minute, varies from 2 to 5 if 
a converter with conduit means is employed 
while the amount of air inducted if a conver- 
ter without conduit means is employed 

15 markedly increases from a low of 3 OFM. 
to a high of 16 CFM. Moreover, the values 
the total pressure drop shown in Table 
m mdicate that the converter with conduit 
means is superior in allowing only a nominal 



range of variation in pressure drop to a con- 20 
verter without conduit means. Finally the 
data tabulated in Table IV readily indicates 
that the percentage oxygen admitted to the 
catalytic unit of a converter with conduit 
means is at all speeds below a level of 4.6%, 26 
whOe levels of as high as 7.0% ore achieved 
with a converter without conduit means, 
^e admittance of high percentage oxygen in 
the latter instance to the catalytic unit of 
course was noted to cause an excessive rise 30 
in the tomperature of the catalyst bed; 
i.e., the temperature was greater than 700* c! 
and a desirable optimnm is about 600* C. 

Reproduced hereinafter in Tables V— VIEI 
are daU showing the effect of engine speed 35 
on the performance of the catalytie converter 
of Figure 4 or 5. 
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The data in Tables V and VI indicate that 
use of the converter achieves desirable 
levels of reduction of the hydrocarbon and 
carbon monoxide components of exhaust 
5 gases. The data in Tables V and VI is 
supplemented by that in Table VIE shoxdng 
that the oxygen admitted is being effectively 
utilized for the combustion of the hydro- 
carbon and carbon monoxide components. 

10 . Finally, the results appearing in Table Vm 
show that while the temperature of the 
exhaust gas stream increases rapidly with 
increase in speed, nevertheless tlie tempera- 
ture of the catalyst bed remains within an 

16 optimum and desirable range, i.e., from 
about 450^ C. to about 600° C. 

It will be evident from the present descrip- 
tion that the use of the catalytic converter 
of Figure 4 or 5 results in a near constant 

20 amount of air induction whereby the tem- 
perature of the catalytic unit is maintained 
at an optimum level without the necessity 
of providing automatic temperature control. 
Moreover, it will be apparent that a near 

25 constaat amount of air is inducted into the 
exhaust system without a definite high 
pressure drop whereby a portion of the 
exhaust gas stream is selectively cooled and 
the result is better temperature control in 

30 the catalytic unit. It will be furtiier noted 
that because of the novel arrangement of the 
component parts, the comforter is lower in 
cost and energy requirements than that of 
other air induction systems, for example, an 

36 apparatus supplying air by means of a bat- 
tery driven pump. 

WHAT WE CLAIM IS 

1. A cataylitic muffier comprising a 
cylindrical or elliptical housing having axi 

40 inlet end and an outlet end» said housing 
having centrally positioned therein a longi- 
tudinally extending cylindrical or elliptical 
tube, said tube being perforated intermediate 
its ends, a longitudinally extending cylin- 

46 drical or elliptical sleeve, said sleeve having a 
cross-section gi-eater than that of said tube 
but less than that of said housing, the area 
between said sleeve and tube defining a zone 
for a hydrocarbon combustion exhaust 

50 catal3^t, the area between the outside surface 
of said sleeve and the inside surface of said 
housing defining a space for catalytically 
oxidized exhaust gases to be carried to the 
outlet end of the housiug. 

66 2. A catalytic muffler according to Claim 
1, which includes a movable disk positioned 
at the inlet end of the muffler, said disk 
being slideably fitted for longitudinal move- 



ment over the centrally positioned tube, the 
inwardly facing surface of said disk disposed 60 
to be in contact with the catalyst in eaid 
catalyst zone, means contacting said slideably 
mounted dislt whereby in use the catalyst 
bed positioned in the catalyst zone is main- 
tained firee of voids, said means having means 65. 
whereby they may be adjusted from outside 
the muffler housing. 

3. A catalytic muffler according to Claim 
1 or 2, which includes a capping element 
covering the outlet end of the oentrofly 70 
disposed longitudinally extended tube, said 
capping means having meatus for retaining 

it in the closed position extending therefrom 
to the outside of said muffler, a heat sensitive 
element being secured to said retaining means 76 
and maintaining the capping element in the 
closed position. 

4. A catalytic muffler according to any 
one of the preceding claims, which includes 
a venturi at the inlet end of the housmg. 

5. A cataljrtic muffler according to Claim 
1, which includes a chamber having an inlet 
and an outlet for the passage Iherethrough ot 
a hydrocarbon combustion exhaust gas 
stream, venturi means connected to said 85 
inlet for inducting air into said exhaust gas 
staream being admitted therethrough, conduit 
means communicating with said inlet, posi- 
tioned before said venturi means and ter- 
minating at said outlet, means within said 90 
conduit for permitting the flow of at least a 
portion of said exhaust gas stream through 
said conduit, but not through said venturi 
means, and means for leading said gas stream 
from the outlet of said chamber to the inlet o£ 95 
the cylindrical housing. 

6. A catalytic muffier according to Claim 
6, in which the means withhi said conduit 
means are pressure re^onsive. 

7. A catalytic muffler according to Claim 100 
5, in which the means within si^d oondiiit 
means are thermally responsive. 

8. A catalytic muffler according to any 
one of Claims 6 to 7, in which said oondoit 
means are positioned externally of said 105 
chamber. 

9. A catalytic muffler according to any 
one of Claims 6 to 7, in which the sam conduit 
means are positioned internally of, ooexten- 
sive with and integral with said chamber. 110 

10. A catalytic muffler substantially as ' 
hereinbefore dteoribed and as illustrated in 
the accompanying drawings. 

STEVENS, LANGNER, 
PARRY & ROLUNSON, 

Chatered Patent Agents, 
Agents for the Applicants. 
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